The purpose of this study was to examine Mean-Gini strategy (MG) and Mean-Extended Gini strategy (MEG) for optimum portfolio selection, in terms of the monthly Rate of Return, Standard Deviation, Sharpe Ratio, Treynor Ratio and Jensen's Alpha. This paper compared different optimum portfolio strategies, based on Moroccan financial market data taken from turbulent market periods between the years 2007 to 2015. Two distinct sub-periods were studied: (1) The results show that both strategies were profitable for investors, but that the MEG strategy is the more appropriate and secure strategy for an individual investor.
INTRODUCTION
Investors seek to insure future returns on positions which requires them to choose their best strategies before investment. Since the birth of modern finance with the pioneering work of Markowitz (1952a Markowitz ( , 1952b , the MeanVariance (MV) theory has been a reliable response for investors confronted with the riskreturn dilemma when choosing financial assets. The theory is based on the presumption that distribution of portfolio returns is normal and can be successfully described by two moments: mean and variance. In fact, empirical evidence has revealed that portfolio returns are neither normally nor symmetrically distributed. Consequently, several research works have attempted to find alternative strategies such as Markowitz (1959) , Fish burn (1977) and Bawa and Lindenberg (1977) , which proposed a semivariance concept which considers downside risk. Yitzhak in (1982) and Shalit and Yitzhak (1984, 2005) suggested the Mean-Gini model, Konno and Yamazaki (1991) suggested the Mean-Absolute Deviation model, Young (1998) suggested Minimax Optimum , Sortino et al. (1999) proposed the Upside Potential Model Ratio which considered the return that exceeded target return as rewards, and Favre and Galeano (2002) presented the MeanModified Value-at-Risk Optimization Model.
The Mean-Gini (MG) Model was proposed by Shalit and Yitzhak (1984) as an alternative strategy to the Mean-Variance Model (MV) and has the merit of providing a simple model of portfolio selection which can outperform the Mean-Variance Model (MV) in the case of abnormally distributed returns, as shown by Jaaman and Lam (2012) and Agouram and Lakhnati (2015b) . However, one of the factors to consider when selecting the optimum portfolio for a particular investor is their degree of risk aversion. This is related to the behavior of the individual in the face of future uncertainties. Different investors have different risk profiles: risk-averse, risk-neutral and risk-seeker.
The common answer to the problem of varying risk aversion was a generalization of the Gini index by Yitzhaki (1983) , which makes the Gini index depend upon a specified degree of risk aversion. Later, Shalit and Yitzhak (1984, 2005) presented the Mean-Extended Gini (MEG) as a model that provides a measure that is flexible enough to embody the preferences of different investors regarding the degree of risk aversion. Therefore, this model can better reflect the perceived risk of an individual investor, as has been highlighted in recent study by Cardin et al. (2013) . The problem is to ascertain the degree of risk aversion in order to compose optimum portfolios.
This study provides a comprehensive statistical analysis of two strategies: the MeanGini (MEG) strategy versus the Mean-Extended Gini (MEG) strategy.
Firstly, the portfolios were composed with shares listed on the Moroccan financial market according to the Mean-Gini (MEG) strategy and the Mean-Extended Gini (MEG) strategy. Secondly, the three traditional measures of financial performance were used; Sharpe Ratio, Treynor Ratio and Jensen's Alpha, in addition to the Rate of Return and Standard Deviation which was computed monthly to determine if any of the portfolios underperformed or outperformed others. The performance of portfolios was measured during the period from 2007 to 2015 with respect to two subperiods: (1) The remainder of this paper is organized as follows: Section 2 contains a review of the related literature. Section 3 discusses the data and the methodologies, including the portfolio optimization of Mean-Gini (MEG) strategy and the Mean-Extended Gini (MEG) strategy on data retrieved from the Moroccan financial market. Section 4 examines the empirical results. The final section summarizes and concludes.
MODELS
We consider a market with n risky assets i 2 , .We suppose our total wealth to be invested is 1, in some units.
Let denote the portfolio weight of asset i, namely, the fraction of the investor budget allocated to asset i, Ri denote the random oneperiod return 9 on asset i, i 2 , rf denote the risk-free return.
A portfolio is defined to be a list of weights for assets i, 2 , which represent the amount of capital to be invested in each asset.
The expected return of the portfolio is:
Where is the expected return from asset i.
Mean-Gini Model
The MG analysis introduced by Shalit and Yitzhak (1984) defines the Gini coefficient as an index of variability of a variable random. Specifically, Dorfman (1979) and Shalit and Yitzhak (1984) retain the following formula of the Gini coefficient 10 :
Where the return of portfolio and F is the cumulative distribution function.
The portfolio allocation problem would be to choose the subject to the constraints: ∑ , the sum to unity, called weights in the portfolio allocation problem. In addition, we restrictive than the are positive, so that the weights of assets can only be positive.
In Lakhnati (2015a, 2015b ), the following optimization program was used:
If you buy at price P1 and sell at price P2, the return is the dimensionless number 10 For the method of calculating the Gini index, see Cheung et al. (2007) .
Mean-Extended Gini Model
A generalization of the Gini coefficient was proposed by Yitzhaki (1983) that makes the Gini index dependent on the specified degree of risk aversion. The generalized Gini coefficient (or extended Gini coefficient) can also be expressed as a covariance similar to its definition in equation (2):
Where is a parameter tuning the degree of aversion to risk. The standard Gini corresponds to v = 2 11 . So that the optimization problem of MEG model becomes: 
PERFORMANCE MEASURES
Where is the beta of the portfolio. Generally, higher Treynor Ratios indicate higher or superior performance, and vice versa.
Jensen's Alpha
In 1968 Jensen developed a statistical measurement called Jensen's Alpha which is the Rate of Return that exceeds what was expected or predicted by models like the Capital Asset Pricing Model (CAPM) 14 . To understand how it works, consider the CAPM formula:
Jensen's Alpha can be defined as:
Where ( ) is the expected market return. Note that two similar portfolios might carry the same amount of risk (same beta) but because of differences in Jensen's Alpha, one might generate higher returns than the other. The higher alpha, signifies that the portfolio has earned above the level predicted.
METHODOLOGY

Data
In this section, the performance of MG and MEG models for different degrees of risk aversion using the historical data of daily returns of 14 stocks from the Moroccan financial market from Jan 2, 2004 to Jun 5, 2015 was compared. To deduce an optimum portfolio selection rule, the past data of 3 years from Jan 2, 2004 to Nov 30, 2006 was used to calculated the MG and MEG portfolios with different degrees of risk aversion 15 v=4, v=6, v=8, v=10, v=12, v=16 and v=20 and these portfolios were held from 2007 13 Beta signifies the sensitivity of the portfolio returns in comparison to the movement of the stock market index, namely:
( ) ( ) 14 The bulk of the CAPM formula (everything but the alpha factor) calculates what the Rate of Return on a certain portfolio ought to be under certain market conditions. So if CAPM model predicts that your portfolio should return 10%, but it actually returns 15%, we would call the 5% difference alpha, in Jensen's measure. 15 Assigning different values to v can change the value of the Gini index by weighting returns differently in different parts of their distribution. Table 1 represents the descriptive statistics of the sample data for each stock. The strong results for the normality test (Jarque-Bera) for each stock, led to a rejection of the null hypothesis of the normality test at 99% confidence level. These results indicate a wellknown property of financial data series: returns are usually not normally distributed. In addition, skewness and kurtosis, other properties of risky assets, were discovered in the data series. Since both properties are apparent in the data, it is assumed that using the MG and MEG strategies should provide the best portfolios due to the fact that they exceed normal return distribution assumptions.
Portfolio Optimization
The portfolio optimization programs (OP1 and OP2) were adopted to deteminee fraction ( ) of a given capital invested in asset of portfolio with its Gini coefficient (or extended Gini coefficient), and ( ) being maximized subject to obtaining a predetermined level of its expected return ( ). It was assumed that there are no risk-free assets in the market and investors required a Rate of Return of 0.15.
After the resolution of the optimization programs, their optimum portfolios were obtained. Table 2 and table 3 present the summary statistics of the optimum portfolios.
RESULTS AND DISCUSSION
The performance of these portfolios for 8.5 years (97 months) was evaluated by five criteria: Rate of Return; Standard Deviation; Sharpe Ratio; Treynor Ratio; Jensen's Alpha.
It was decided that the ranks of the portfolios needed to be calculated in order to observe their consistency during the investment period. Consequently, each month we calculate Rate of Return, Standard Deviation, Sharpe Ratio, Treynor Ratio and Jensen's Alpha was calculated for data that corresponds to the immediately preceding 3 years (36 months).
Therefore, The Borda-Kendall (BK) 16 method was used to construct a ranking of portfolios. The BK method assigns the first ranking place a mark of 1, the second ranking place a mark of 2, and so on. The total score ( ) each portfolio receives can be computed by aggregating the results from the simple equation:
Where is the Ranks, are the votes that each portfolio receives ranking place. The optimum portfolio will be the one with the lowest total score. Table 4 Note: This table reports 
Table1. The Descriptive Statistics of The Sample data
Note: This table reports the percentage of stocks of 8 optimum portfolios, MG (or MEG with v = 2) to MEG with v = 20
Rate of Return
Standard Deviation
Sharpe Ratio
The results of the Sharpe Ratio evaluation from table 6 show that the optimal portfolio is MEG with v=12 for the crisis period Note: This table reports In this study, the returns on assets are not normally distributed in common for each country. Our empirical study shows that the results of ranks of portfolios are different for each period and criteria, but the best optimal portfolio is MEG with v= 4 for Rate of Return, MEG with v= 12 for Standard Deviation, Sharpe Ratio and Jensen's Alpha, while MEG The results showed that the performance of Mean-Variance (MV) is inferior to that of alternative models in the actual stock markets in which the return on asset was not normally distributed.
A more detailed analysis of the performance of portfolios as shown in Figure  6 in which the rankings on the different criteria are aggregated, confirms that most MEG portfolios outperformed MG portfolios. This study's results show that for investors willing to take more risk, a MEG strategy is a better choice when selecting the optimal portfolio.
In view of these results, we conclude that the Mean-Gini and the Mean-Extended Gini strategy outperform the MV strategy in our real-world examples taken from the Moroccan Financial Market. 
